Renal artery stenting is a therapeutic option in patients with functionally significant atherosclerotic renovascular disease. Improved control of blood pressure (BP) and preservation of renal function may be achieved following intervention. We present a case in which renal artery stenting was followed by recovery of the normal diurnal variation in BP.
Introduction
Fibromuscular dysplasia and atherosclerosis are the causes of renal artery stenosis. Indications to consider stenting of atherosclerotic renovascular disease include refractory hypertension and impaired renal function. However, the extent of improvements in blood pressure control is often modest.
Case report
A 57-year-old woman presented to the outpatient clinic with poorly controlled isolated systolic hypertension despite treatment with atenolol 50 mg od, bendrofluazide 2.5 mg od and candesartan 8 mg od. She had a history of mild aortic stenosis and hyperlipidaemia. There had been a recent deterioration in her symptoms with increasing breathlessness on exertion and the development of exertional angina. Echocardiography and 12-lead ECG showed mild left ventricular hypertrophy. A peak instantaneous gradient of 40 mmHg across the aortic valve was confirmed on Doppler echocardiography. Subsequent exercise testing was positive for inducible ischaemia. Ambulatory blood pressure (BP) monitoring confirmed sustained systolic hypertension with a mean systolic pressure of 173 mmHg. There was loss of the normal nocturnal dip with a mean systolic of 175 mmHg between 2300 and 0800 h. The 24-h mean diastolic pressure was normal at 82 mm (Figure 1 ). Serum creatinine was normal (110 mmol/l). The right kidney was small on ultrasound, measuring 9 cm in the long axis. The left kidney was of normal size.
Coronary angiography revealed a moderate ostial lesion in the nondominant right coronary artery with a normal left coronary system. The peak-topeak gradient across the aortic valve was 13 mmHg. Selective renal angiography revealed a severe ostial right renal artery stenosis and a normal left renal artery. Marked systolic hypertension was present throughout the procedure (mean 203 mmHg).
A decision was made to proceed with renal artery stenting. The procedure was carried out via the right femoral artery with an 8 French Hockey Stick guiding catheter and a 0.014 00 coronary guide wire. The lesion was directly stented with a 4.5 Â 13 mm coronary stent deployed at 9 atm (Figure 2 ). An excellent angiographic result was obtained. The patient was pretreated with clopidogrel and aspirin. Clopidogrel was continued for 2 weeks postintervention and the aspirin maintained indefinitely.
She was maintained on the same antihypertensive regimen. Her symptoms improved dramatically with resolution of both breathlessness and anginal discomfort. Repeat ambulatory BP monitoring 6 months postintervention revealed improved BP control. Mean BP was 138/57 mmHg. Mean daytime BP was 143/58 mmHg. There was a dramatic improvement in the night time BP with a mean of 125/57 mmHg and restitution of the normal nocturnal dip (Figure 1) . accelerated phase hypertension, renal impairment (particularly induced by treatment with angiotensinconverting-enzyme inhibitors and/or angiotensin II receptor blockers) and unexplained congestive cardiac failure or acute pulmonary oedema. Associated findings may include hypokalaemia, abdominal/ flank bruit or a unilateral small kidney on ultrasound. 1 The ostium and proximal third of the renal artery is typically involved, although advanced disease can cause diffuse involvement including the intrarenal segments. 2 Nocturnal dip in BP during sleep is a normal phenomenon. The loss of the nocturnal dip in hypertensives detects a subgroup at greater risk of target organ damage and subsequent major cardiovascular events. 3, 4 Ambulatory BP monitoring recognises these abnormal patterns, and is a useful tool in the diagnosis and management of systemic hypertension.
Recovery of the normal diurnal variation in the BP and the nocturnal dip following revascularisation of atherosclerotic lesions is not a well-recognised phenomenon. Hypertension in these patients is not entirely renin dependent and marked reductions in the BP following intervention are uncommon. 5 Functional assessment by means of either captopril Variation of BP following renal artery stenting KP Balachandran and KG Oldroyd renography, renin-sodium profiling or plasma renin activity before and after administration of captopril do not reliably predict the response to revascularisation. However, a Doppler-derived renal resistance index [1À(end diastolic velocity/maximal systolic velocity)] of at least 80 identifies patients in whom the intervention is unlikely to lead to improvements in BP, renal function and kidney survival. 6 Renovascular disease may lead to pulmonary oedema even in the presence of normal left ventricular systolic function and minimal or no coronary heart disease. This may be related to hypertension-induced left ventricular hypertrophy with diastolic dysfunction and impaired coronary flow reserve, but other neuroendocrine mechanisms may contribute. Improvements in Canadian Cardiovascular Society (CCS) Angina and New York Heart Association (NYHA) functional grades following renal revascularisation in patients with angina and/or congestive cardiac failure have been reported. 7 Conventional balloon angioplasty has a very high success rate in lesions secondary to fibromuscular dysplasia but results in atherosclerotic lesions are unsatisfactory owing to inadequate dilatation and elastic recoil. Stenting can deal with these problems and previous studies have reported immediate success rates of 94-100%, residual diameter stenosis of less than 10% and 1 year restenotic rates of less than 25%. 8, 9 Poorly controlled BP despite three antihypertensive drugs and a unilateral small kidney on ultrasound were clinical clues to the presence of a significant renovascular lesion in this patient. Further functional assessment was not performed. The decision to intervene was made on clinical grounds following angiographic confirmation of mild coronary and aortic valve disease, and severe unilateral renal artery stenosis. An excellent angiographic result was obtained poststenting. There were improvements of at least one grade in both the CCS angina and NYHA functional status following the procedure. More impressive was the significant improvement in BP and recovery of the nocturnal dip 6 months following the intervention.
